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MILKING INFLATION 

This application claims the benefit of priority from U.S. 
provisional patent application No. 60/074,626, filed Feb. 
13th, 1998. 

BACKGROUND OF THE INVENTION 

This invention relates to liners or inflations for teat cup 
assemblies for vacuum-operated automatic milking 
machines for milk producing animals. 

Automatic milking machines employ teat cup assemblies 
having a hollow, rigid outer shell and a resilient, tubular liner 
or inflation installed in the Shell in a manner to form a Seal 
at both ends of the shell and define a chamber between the 
shell and the inflation. 

Inflations include an upper portion or Suction sleeve 
which fits inside the teat cup shell and a lower portion or 
milking tube Section. In one-piece inflations, the milking 
tube Section is formed integrally with the Suction sleeve and 
extends from an opening in the lower end of the teat cup 
shell and is adapted to be connected to the nipple of a 
So-called claw of the milking machine. In multi-piece 
inflations, the Suction sleeve and the milking tube Section are 
Separate parts and are connected in fluid communication 
with each other by a sleeve connector or the like or the 
milking tube Section includes a cup-shaped upper end which 
fits over the lower end of the teat cup shell with the upper 
end in fluid communication with the interior of the Suction 
sleeve. 

An animal's teat is inserted into the upper end of the 
inflation. During the milking operation, the teat cup assem 
bly is Suspended from a teat by engagement between an 
opening or mouth in the upper or head end of the inflation 
and also with the inside Surface of the Suction sleeve. A 
Vacuum maintained in the milking machine claw causes the 
teat orifice to dilate, allowing milk to flow from the teat, 
through the Suction sleeve and through the milking tube 
Section into the milker claw. The chamber between the shell 
and the Suction sleeve is connected to a pulsator on the 
milking machine. The pulsator periodically opens the shell 
chamber to atmospheric preSSure, causing the Suction sleeve 
to collapse to a closed position. When in this closed position, 
the Suction sleeve compresses the teat tissue and causes the 
teat orifice to close, interrupting flow of milk from the teat. 
Flow of milk from the teat resumes when the Suction sleeve 
returns to a normally open position in response to the 
pulsator Subsequently connecting the shell chamber to 
WCUU. 

Desirable features for a Suction sleeve include (1) an 
internal configuration which permits a teat cup to be slipped 
onto a teat far enough to minimize Slippage during milking 
and maintain the teat cup on the teat until milking has been 
completed, (2) capability of providing a Substantially bal 
anced closing action on a teat while collapsing in response 
to the pulsator opening the shell chamber to atmospheric 
pressure, (3) capability of rapidly returning from a collapsed 
or closed position to a normally opened position in response 
to the pulsator connecting the Shell chamber to the vacuum, 
thereby maximizing the milk flowing period and minimizing 
the total milking time, and (4) capability of withstanding 
extended close/open cycles without Structural failures. 

Suction sleeves typically have a circular inside configu 
ration. As a teat shrinks in diameter during milking, the area 
of Surface contact between the teat and the inside Surface of 
Suction sleeves having Such a configuration can result in a 
decrease of frictional forces to a point where the teat cup 
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2 
drops downwardly on a teat from the original milking 
position, and even drops off a teat in Some cases, before 
milking is completed. 
Animals teats tend to assume the shape of the interior of 

the Suction sleeve during milking. A Suction sleeve having a 
triangular croSS Section provides more Surface area contact 
with a teat than a circular one and thereby reduces Slippage. 
However, the flat walls of triangular suction sleeves tend to 
collapse faster to a closed position in response to the pulsator 
opening the shell chamber to atmospheric pressure and 
return more slowly to a normally open position in response 
to the pulsator connecting the shell chamber to a vacuum, 
resulting in less of the total time interval of a pulsation cycle 
being available for milking. 

French Patent No. 499,796 discloses configuring the 
interior of the shell So that, during the milking cycle, 
portions of the Suction sleeve are in close contact with the 
shell interior and can not expand or bulge while other 
portions are spaced inwardly from the shell interior and can 
expand or bulge to a limited degree. FIG. 3 of the patent 
discloses a generally triangular shell having undulating sides 
and arranged to prevent expansion or bulging of portions of 
the Suction sleeve adjacent the Side walls. Only portions of 
the Suction sleeve in the vicinity of the three corners of the 
triangle can expand or bulge. 

SUMMARY OF THE INVENTION 

One of the objects of the invention is to provide a resilient 
milking inflation including a Suction sleeve having a gen 
erally triangular internal croSS Section and arranged to 
minimize slippage of a teat cup on an animal's teat during 
milking. 

Another object of the invention is to provide such an 
inflation in which the Suction sleeve, as compared to a 
triangular Suction sleeve having flat Side walls, is capable of 
moving from a closed position to an open position at a 
higher rate. 
A further object of the invention is to provide such an 

inflation in which, as compared to a triangular Suction sleeve 
having flat Side walls, is capable from moving from an open 
position to a closed position at a slower rate. 
A still further object of the invention is to provide such an 

inflation in which the Suction sleeve is arranged to provide 
a Substantially balanced closing action on an animal's teat. 
A yet further object of the invention is to provide such an 

inflation in which the Suction sleeve is capable of undergo 
ing extended close/open cycles without Structural failures. 
The milking inflation provided by the invention is made 

from an elastomeric material, Such as a rubber composition, 
is adapted for installation on a teat cup shell and has an 
elongated, generally tubular Suction sleeve located inside the 
shell for receiving an animal's teat and cooperating with the 
shell to define a pressure chamber therebetween. The suction 
sleeve has three axially extending Side walls connected 
together to form a generally triangular croSS Section. The 
Side walls have a convex croSS Section and bulge slightly 
outward Such that, when the inflation is installed on a shell 
and they are in a full open position, a built-in Spring effect 
is induced into each side wall to bias them toward the full 
open position. The biasing force of this built-in Spring effect 
must be overcome before the side walls can be moved 
inwardly toward a closed position in response to the shell 
chamber being exposed to atmospheric pressure and assists 
movement of the Side walls toward an open position in 
response to exposing the shell chamber to a Subatmospheric 
preSSure. 
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The accelerated movement toward an open or outwardly 
bulged position increases the total milking time interval per 
each pulsation cycle. 

The side walls preferably have a substantially flat inside 
Surface to enhance Surface contact with a teat. The Side walls 
preferably are interconnected with axially extending ribs or 
corners which Serve as anchors and remain in a Substantially 
fixed position during close/open movement of the Side walls. 
The moving portions of the side wall preferably are thinner 
than the anchors to enhance flexing between the open and 
close positions. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a broken away, partially Sectioned, elevational 
View of a teat cup assembly including a milking inflation of 
the invention. 

FIG. 2 is an enlarged, Sectioned, elevational view of the 
milking inflation. 

FIG.3 is an enlarged Sectional view taken generally along 
line 3–3 in FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

While a one-piece inflation is illustrated and described 
below, it should be understood that the invention can be 
adapted for multiple-piece inflations. 

Illustrated in FIG. 1 is a teat cup assembly 10 including 
a rigid, generally cylindrical outer shell 12 which Surrounds 
and supports a liner or inflation 14. The shell 12 is connected 
to a milker claw (not shown). The milker claw is connected 
to a Suitable vacuum System in the usual manner and has a 
plurality of nipples (not shown) which project upwardly and 
outwardly from the milker claw. 

The shell 12 can be formed from a metal, Such as stainless 
Steel, or a non-metallic material, Such as a Synthetic ther 
moplastic or thermosetting material. The shell 12 has a 
lower end 16 including an opening 18 of reduced diameter 
and an open upper end terminating in a rim 20. 
The inflation 14 is a tubular member molded from a 

resilient or elastomeric material, preferably a Synthetic or 
natural rubber composition including curing agents and the 
like. The inflation 14 has an elongated, tubular upper portion 
or Suction sleeve 22 which fits inside the shell 12 and 
receives an animal's teat 24, a head end portion 26 which fits 
over the upper end of the shell 12 and has an opening 27 
through which a teat extends and an elongated, generally 
cylindrical milking tube section 28 of reduced diameter 
which extends from the lower end of the shell 12 and is 
Slipped onto a milker claw nipple. 

The head end portion 26 of the inflation has a peripheral, 
downwardly extending cuff 30 which surrounds and fits 
Snugly over the upper end of the Shell 12 and Sealingly 
engages the rim 20 as shown in FIG.1. An enlarged portion 
32 is provided between the suction sleeve 22 and the milking 
tube Section 28. This enlarged portion 32 is Squeezed 
through the opening 18 in the lower end 16 of the shell 12 
by pulling on the milking tube section 28 after the cuff 30 is 
fitted into place over the shell rim 20. The enlarged portion 
32 includes a flange 34 which surrounds the opening 18 in 
the lower end of the shell 12 and forms a seal with the shell 
12 after the milking tube section 28 is released. A sealed 
chamber 36 is defined between the interior wall of the shell 
12 and the Suction sleeve 22. 

Located on the side of the shell 12 is a nipple 38 
connected via Suitable tubing (not shown) in communication 
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4 
with a pulsator (not shown) which alternately opens the 
chamber 36 to atmospheric pressure and connects the cham 
ber 36 to a vacuum. A vacuum is maintained in the milker 
claw and, thus, inside the inflation 14 after installation on a 
teat. This causes the teatorifice to dilate and milk flows from 
the teat 24 through the Suction sleeve 22 and through the 
milking tube section 28 into the milker claw. The suction 
sleeve 22 collapses to a closed position as shown by dashed 
lines in FIG. 1 to interrupt milk flow, in response to the 
pulsator opening the Shell chamber 36 to atmospheric 
preSSure, as a result of the differential pressure inside the 
Suction sleeve 22 and the shell chamber 36. The Suction 
sleeve 22 returns to a normally open position illustrated by 
solid lines in FIG. 1 to permit resumption of milk flow in 
response to the pulsator connecting the Shell chamber 36 to 
WCUU. 

The Suction sleeve 22 has a generally triangular croSS 
Section as illustrated in FIG.3 and includes three side walls 
40 extending axially substantially the full length of the 
Suction sleeve 22. The side walls 40 are interconnected by 
axially extending ribs or anchors 42. 

It has been found that, if the side walls are substantially 
flat, the axial tension applied on the Side walls after the 
inflation 14 is installed in the shell 12, by pulling the milking 
tube Section 28 through the opening 18 to Snap the enlarged 
portion 32 into place as described above, induces internal 
material Stresses which cause the Side walls to buckle 
inwardly toward a closed position. Consequently, flat Side 
walls tend to readily collapse to a fully closed position in 
response to the pulsator opening the shell chamber 36 to 
atmospheric pressure. Conversely, flat Side walls under 
installed tension are much slower to return to a fully open 
position in response to the pulsator connecting the shell 
chamber 36 to vacuum. That is, prior to returning to a fully 
open position, the bias toward a closed position caused by 
the inwardly buckled side walls must be overcome before 
they start moving outwardly toward an open position. 
Generally, flat Side walls do not return to a fully open 
position and, instead, return to a starting position where they 
are buckled inwardly. 

In accordance with the invention, this undesirable close/ 
open action is addressed by making the Side walls 40 convex 
as shown in FIG. 3. With such an arrangement, the side walls 
40 remain in a convex orientation (i.e., are bulged 
outwardly) even after axial tension is applied during instal 
lation of the inflation 14 into a shell 12. A built-in spring 
effect induced into each side wall 40 biases them toward an 
open position, instead of toward a closed position as is the 
case with flat side walls as described above. When the side 
walls 40 start to collapse toward a closed position in 
response to the pulsator opening the shell chamber 36 to 
atmosphere, the bias of the built-in Spring must be overcome 
before the side walls 40 start moving toward a closed 
position. On the other hand, as the side walls 40 start to 
move from a closed position toward an open position in 
response to the pulsator connecting the Shell chamber 36 to 
a vacuum, the built-in Spring effect accelerates movement 
toward the open position. Also, the built-in spring effect 
returns the side walls 40 to a full open position (i.e., the side 
walls 40 are outwardly bulged to their original position). 
Consequently, the total milking time interval per a pulsation 
cycle is longer than would be the case with flat Side walls 
and milking proceeds faster. 
The Side walls 40 apply a collapsing force on the teat 

tissue from three equally Spaced directions, thereby provid 
ing a Substantially balanced closing action and a more gentle 
teat massaging effect than is the case with Suction tubes 
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having a circular inside configuration. Also, the Surface area 
contact between a teat and the side walls 40 when in a fully 
open position is greater than the Suction tubes having a 
circular croSS Section because the teat assumes a Somewhat 
triangular shape during milking. This increases Surface 
friction forces between the inflation and a teat, thus reducing 
the tendency for the teat cup assembly to slip downwardly 
on a teat during milking. The inside Surfaces of the side 
walls preferably are Substantially flat to enhance the Surface 
contact with a teat. 

The ribs or anchors 42 preferably are arranged to remain 
in a Substantially fixed position during the close/open move 
ment of the side walls 40. This means that only the side walls 
40 move between closed and open positions, instead of 
Substantially the entire Suction tube as is the case with those 
having a circular croSS Section, thereby insuring a more 
Stable operation of the Suction tube during milking. 

The degree of outward bulge and/or wall thickness of the 
Side walls to provide the desired built-in Spring effect is not 
particularly critical as long as all the Side walls move inward 
and outward between the closed and open positions at 
Substantially the same rate, and the built-in Spring effect is 
not excessive (i.e., the biasing force is not so great that the 
differential pressure across the side walls 40 when the shell 
chamber 36 is opened to atmospheric pressure is insufficient 
to collapse the side walls 40 to a closed position). These 
factors vary depending on the composition of the inflation 
material, inside dimensions of the Suction sleeve, etc., and 
can be determined by routine experimentation. 

While the thickness of the side walls 40 and the anchors 
42 can be Substantially the Same, the thickness of the side 
walls 40 preferably is somewhat less than that for the 
anchors 42 in order to encourage inward flexing during 
closing. As a guide, the thickness of the Side walls 40 can be 
from about 0.08 to about 0.10 inch and the thickness of the 
anchors 42 can be from about 0.125 to about 0.20 inch. 
While the thickness of the side walls 40 between the anchors 
42 preferably is substantially uniform, it does not have to be 
uniform. 

Since only the side walls 40 are flexed during movement 
between the closed and open positions, lower Stresses are 
imposed on the elastomeric material, resulting in the capa 
bility of withstanding extended close/open cycles without a 
Structural failure. 

From the foregoing description, one skilled in the art can 
easily ascertain the essential characteristics of the inventions 
and, without departing from the Spirit and Scope thereof, 
make various changes and modifications to adapt it to 
various uses. 
What is claimed is: 
1. A milking inflation for a teat cup assembly including a 

rigid shell, Said inflation being made from an elastomeric 
material, having an elongated, generally tubular Suction 
sleeve located inside the shell and defining an elongated 
interior chamber for receiving an animal's teat and cooper 
ating with the shell to define a pressure chamber therebe 
tween and an elongated milking tube extending from the 
shell for connection with an automatic milking machine 
claw under Subatmospheric pressure and adapted to collapse 
inwardly along a longitudinal axis from an open position, 
when the pressure differential between the interior chamber 
and the pressure chamber is Substantially equal, to a closed 
position, when the pressure in the pressure chamber is 
greater than the pressure in the interior chamber, Said Suction 
sleeve having, in the open condition, a generally triangular 
croSS-Sectional shape defined by triangular interior and 
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6 
exterior Surfaces formed by three axially extending, inter 
connected Side walls, and 

Said Side walls having a conveX croSS Sectional configu 
ration and bulging slightly outwardly; 

whereby, when said inflation is installed on a shell and 
Said Side walls are in the open position, each of Said 
Side walls is biased toward the open position and the 
bias must be overcome before said side walls can be 
moved inwardly toward the closed position in response 
to atmospheric pressure in the shell chamber and the 
bias assists in movement of Said Side walls toward the 
open position in response to a Subatmospheric pressure 
in the shell chamber. 

2. A milking inflation according to claim 1 wherein Said 
Side walls are interconnected by axially extending ribs 
having a thickness greater than the thickness of Said Side 
walls. 

3. A milking inflation according to claim 2 wherein Said 
ribs remain in a Substantially fixed position during move 
ment of Said Side walls between the open and closed 
positions. 

4. A milking inflation according to claim 3 wherein each 
of Said Side walls has a generally flat inside Surface. 

5. A milking inflation according to claim 4 wherein the 
portions of said side walls which move between the open 
and closed position have a Substantially uniform thickness. 

6. A milking inflation for a teat cup assembly including a 
rigid shell, Said inflation being made from an elastomeric 
material, having an elongated, generally tubular Suction 
sleeve located inside the shell and defining an elongated 
interior chamber for receiving an animal's teat and cooper 
ating with the shell to define a pressure chamber therebe 
tween and an elongated milking tube extending from the 
shell for connection with an automatic milking machine 
claw under Subatmospheric pressure and adapted to collapse 
inwardly along a longitudinal axis from an open position, 
when the pressure differential between the interior chamber 
and the pressure chamber is Substantially equal, to a closed 
position, when the pressure in the pressure chamber is 
greater than the pressure in the interior chamber, Said Suction 
sleeve having, in the open condition, a generally triangular 
croSS Sectional shape defined by triangular interior and 
exterior Surfaces formed by three axially extending Side 
walls having a generally flat inside Surface and connected 
together by axially extending ribs, and 

Said Side walls having a conveX croSS Sectional configu 
ration and bulging slightly outwardly; 

whereby, when said inflation is installed on a shell and 
Said Side walls are in the open position, each of Said 
Side walls is biased toward the open position and the 
side wall bias must be overcome before said side walls 
can be moved inwardly toward the closed position in 
response to atmospheric pressure in the shell chamber 
and the Side wall bias assists in movement of Said Side 
walls toward the open position in response to a Subat 
mospheric pressure in the shell chamber; and 

wherein Said ribs remain in a Substantially fixed position 
while said side walls move between the open and 
closed positions. 

7. A milking inflation according to claim 6 wherein Said 
ribs have a thickness greater than the thickness of Said Side 
walls. 

8. A milking inflation according to claim 7 wherein the 
portions of said side walls which move between the open 
and closed positions have a Substantially uniform thickness. 
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